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The effects of environmental factors on spatial distribution and 
 growth dynamics of culms of a dwarf bamboo,  




Dwarf bamboos are most abundant and important forest-floor 
vegetation in Japan. Some bamboo species are spreading their distribution 
especially in abandoned Satoyama. However, studies on growth dynamics 
of bamboo culms are limited. Previous studies show culm densities are 
high at bright and un-steep sites. Therefore, I described spatial distribution 
and growth dynamics of culm populations in Satoyama and recorded their 
environmental factors.  
In Satoyama of Kanto region, a dwarf bamboo, Pleioblastus chino 
Makino is one of the most common forest-floor vegetation. I conducted this 
study in Matsugihinata forest (Hachioji City, Tokyo) and the forest was 
previously managed in traditional coppice-management ways, but 
forest-floor vegetation had hardly been mown after the 1990s. I set two 2 m 
× 10 m transects that consisted of 1 m × 1 m plots in forest floor with culms 
of P. chino, in which densities of culms gradually changed. The xy 
coordinates and survival of all culms in the study plots were recorded from 
2016 to 2018. Hemispherical photographs were taken in each plot, and 
canopy openness was estimated based on the photographs in January 2016 
and November 2017. Slopes of ground surface were also measured. On all 
evergreen trees (≥1.3 m in height) in the plots and their peripheries with 4 
m in width, projection of canopy in forest floor was estimated from a tree 
diameter at breast height. The summation of canopy projection is thought to 
represent shaded condition in forest floor. Relationships between spatial 
distribution of culms, growth dynamics of culms and environmental factors 
were studied in the study plots.  
Spatial distribution of culms did not change drastically for 2 years. The 
total number of culms of P. chino was 728, 731, 645 in 2016, 2017 and 
2018 respectively. The mean density of culms per plot was 18.2 culms / m², 
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18.3 culms / m², 16.1 culms / m² in 2016, 2017 and 2018 respectively. The 
mean density of dead culms per plot was 0.750 culms / m², 2.68 culms / m² 
in 2017 and 2018 respectively. The mean density of current year culms per 
plot was 0.975 culms / m², 0.525 culms / m² in 2017 and 2018 respectively. 
The mean canopy openness of plots was 6.27% in winter and 1.60% in 
summer. The mean slope of the plots was 17.20°. The mean area of canopy 
projection was 38312.0 cm². Canopy openness in winter positively and 
significantly correlated with those in summer and canopy openness in 
winter and summer negatively correlated with projection of canopy. No 
significant relationships between slope and canopy openness in winter and 
summer, or the summation of canopy projection. Densities of culms 
significantly correlated between years. Density of dead culms significantly 
increased with density of current-year culms’ in 2017 and 2018. Densities 
of dead or current-year culms in 2017 and 2018 significantly increased with 
density of culms in a given year until 2017 and 2018, respectively. 
Densities of culms significantly increased with canopy openness in winter 
and significantly decreased with the summation of canopy projection. 
There were no significant correlations between canopy openness in summer 
and slope. 
Densities of culms significantly correlated with the summation of 
canopy projection and canopy openness in winter but not with canopy 
openness in summer or slope. Plots with high density of culms showed high 
emergence or mortality of culms. However, numbers of dead or 
current-year culms were much smaller than the total numbers of vital culms, 
and spatial distribution patterns of culms, the total numbers of culms and 
densities of culms of P. chino did not change greatly in these years of my 
study. Spatial distribution of culms of P. chino in this study site was 
determined by light conditions in winter due to the effects of evergreen 
canopies. If light conditions do not change greatly, population dynamics or 
growth dynamics of culms would not change dramatically. Many studies on 
bamboos report rapid spread of culms within short periods. However, the 
results of this study indicated that culms of P. chino did not clearly expand. 
Probably growth rates of population would depend on species and 
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environments. It is necessary to form canopy gaps or to mow understory 
vegetation in order to clarify how environmental changes affect growth 
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調査区B  稈の分布(2018年) 生残 死亡 新規加入
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